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basis of a larger project, in which soil and vegetation, land and
biodiversity, socio-economic impacts, game carrying capacity,
spatial planning, heritage status and traditional knowledge will
be studied. Madikwe, Pilansberg and their expansion areas have
previously been classified. In our study we also aim to combine
existing and new data. Three main vegetation types can be
identified in this area, Dwaalboom Thornveld, Madikwe
Dolomite Bushveld and Dwarsberg-Swartruggens Mountain
Bushveld. The Braun Blanquet vegetation sampling approach
was used and the data was processed using TURBOVEG and
MEGATAB. Stratified random sampling was conducted and
land types (Ae, Ea, Fa and Fb) were used as the primary means of
stratification. An area of over 92 000 ha has been surveyed so far
and 149 relevés have been completed. Environmental factors,
such as geology, soil and topography, as well as socio-economic
impacts were included in the study. CCA ordinations in
CANOCO were used to identify possible environmental
gradients. Plant communities, subcommunities and variants
were identified in every land type. A synoptic table was also
compiled to identify the major plant communities in the entire
central area of the proposed Heritage Park and these commu-
nities were mapped.
doi:10.1016/j.sajb.2009.02.149
Expression and function of heat stable proteins during
dehydration in Xerophyta humilis leaves
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Resurrection plants are unusual in that their vegetative
tissues are able to tolerate loss of virtually all protoplasmic
water, drying to relative water contents of ≤5%fs, and yet
reinstate full metabolic functioning in existing tissues on
rehydration. We are interested in the mechanisms whereby
such plants are able to survive desiccation. Analysis of the
transcriptome has shown up-regulation of many genes, a high
proportion of those were annotated as Late Embryogenesis
Abundant (LEA) proteins (Collett et al., 2004). These proteins,
along with small Heat Shock Proteins (sHSP) are believed to
protect against desiccation stress in seeds and resurrection
plants (Farrant, 2007) and a common feature of these proteins
are their heat stability. Thus in the current study, our aim was to
use two-dimensional electrophoresis to identify and characterise
changes in the heat stable (HS) proteome of leaves during
dehydration of the resurrection plant X. humilis. Approximately
400 HS protein spots were reproducibly detected in both
hydrated and dry leaves, of which 68 proteins were differen-
tially expressed. Thirty three HS proteins were up-regulated in
dehydrated leaves of which 16 were made de novo. MALDI-
TOF MS sequencing was used to identify the latter. Fourteen of
the 16 proteins had good matches to known protein homologues
and included 1 LEA, 2 sHSP's, 4 antioxidants and 3 chloro-
plastic proteins. In addition 2 putative cold-regulated proteins
were also identified. The identified proteins were classified into
several functional categories, such as putative stress regulated
proteins, redox homeostasis, membrane, photosynthesis and
nuclear. The largest percentage of the identified proteins was
classified as belonging to the putative stress regulated group
(cold, heat shock, etc.). The HS proteins might work coo-
peratively to establish a new homeostasis after dehydration. The
expression levels of the selected HS proteins will be further
confirmed by western blot analyses.
doi:10.1016/j.sajb.2009.02.150
Medicinal plants used by the communities of the Caprivi,
Namibia
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The study of local knowledge about plant resources is
important for the management and conservation of indigenous
plants. Traditional herbal medicines are often used for the
treatment of different diseases, especially in developing
countries. An inventory is presented for the medicinal plants
of Caprivi Region (Namibia). Field work was conducted in July
2008, using semi-structured interviews. Sixty plant species
belonging to 22 families with medicinal values were recorded.
Remedies from these plants are used to treat or control both
minor and major ailments. All plants recorded grow in the wild.
According to respondents some plants species have became
extinct around settlements, these can only be found in areas with
limited human disturbance, this is due to overexploitation and
unsustainable harvesting methods. Suggestions for future con-
servations and sustainable use are given.
doi:10.1016/j.sajb.2009.02.151
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Soils of the Cape Floristic Region (CFR) vary in P avail-
ability and legume species tend to be distributed in specific
edaphic habitats. We hypothesized that legume species from
low P areas would be superior N2-fixers than those from high P
areas at low [P] supply. Twenty indigenous legume species were
selected as high-P, low-P, P-generalist and unclassified plants,
by associating their distribution with soil [P] in the CFR. In a
glasshouse study, these plants were grown in sand, inoculated
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with CFR soil, and supplied with low [P] (0.1 µM P) for
22 weeks. Results showed that the low-P group had signi-
ficantly (Pb0.001) higher nodule fresh weight (43 mg plant-1),
nodule size (8 mg nodule-1) and total fresh biomass (918 mg
plant- 1) than the high-P, the P-generalist or the unclassified
group. Although the amount of N in the shoot of plants from
low-P soil was 74% higher than those from high-P, tissue
concentration of N was significantly (Pb0.05) lower in low-P
plants compared to those from the high-P soils probably due to
the dilution effect. From the species tested, Aspalathus linearis,
a low-P plant, demonstrated the greatest capacity to nodulate
and fix N2 at low [P] supply. We conclude that legumes species
from low P areas of the CFR are adapted to fix N2 at low soil [P]
conditions.
doi:10.1016/j.sajb.2009.02.152
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Senecio coronatus, a widespread South African plant, also
occurs on ultramafic outcrops where two genotypes have been
identified: one hyperaccumulating Ni and the other lacking this
ability. The aim of the present study was to compare leaf
ultrastructure and histochemistry of the genotypes and to
ascertain whether any differences could be related to their
differential uptake of Ni. Light and transmission electron
microscopy as well as X-ray microanalysis by means of a
nuclear microprobe, were used. Ultrastructural differences were
found in mesophyll tissues of the genotypes. In the Ni-
hyperaccumulator, palisade mesophyll cells were less elon-
gated, had fewer chloroplasts (often with highly-developed
granal stacks), and many plastoglobuli. A large spherical body
occurred in mesophyll cell vacuoles. In contrast, palisade
mesophyll cells in the non-hyperaccumulator were more
elongated, had many chloroplasts with grana not as highly
stacked, a more extensive stroma, and fewer plastoglobuli. A
relatively small spherical body occurred in mesophyll cell
vacuoles. Histochemical tests indicated that the spherical bodies
in both genotypes were composed of lipids and probably also of
alkaloids. Ni, detected histochemically, was highly concentrated
in epidermal cell vacuoles of the Ni-hyperaccumulator but
sparsely-distributed within epidermal cell vacuoles of the non-
hyperaccumulator. Nuclear microprobe studies confirmed that
the highest Ni enrichment was in the epidermis of the
hyperaccumulator with lower Ni concentrations in other leaf
tissues and considerably less Ni present in the leaf epidermis
and other leaf tissues of the non-hyperaccumulator. The sig-
nificance of the ultrastructural differences and histochemical
findings are discussed in relation to the differential uptake of Ni
by the genotypes.
doi:10.1016/j.sajb.2009.02.153
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Identification of keystone plants as food-resources for birds
is important for biodiversity conservation since birds promote
long distance dispersal of their seeds. Surprisingly, those
species that possess the potential for being keystone species
are either aliens or share characteristics with typical aliens.
Solanum mauritianum with its exceptionally high reproductive
output is potentially a keystone food-resource for native
frugivorous bird species in the Cape Floristic Region (CFR).
This alien species' advanced fruit presentation strategies
potentially threaten native species seed dispersal by out-
competing them for seed dispersal agents. This proposal was
tested by measuring the annual frequency and amounts of fleshy
fruits produced by the alien shrub Solanum mauritianum
(Bugweed) and the indigenous shrub Chrysanthemoides moni-
lifera (Bietou) at four diverse locations within the CFR where
these species co-occur. At the same time, the frequency and
duration of visitations and foraging activity by frugivorous birds
on the fleshy-fruited alien and indigenous shrubs were recorded
with the aid of a digital camcorder and faecal samples collected
for assay of viability of avian ingested seeds. Provisional results
indicate a wider variety of different bird species, especially
nomadic types such as the African Olive-Pigeon Columba ar-
quatrix forage fruits of the alien S. mauritianum than the
indigene C. monilifera which supports its proposed keystone
status.
doi:10.1016/j.sajb.2009.02.154
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